Introduction: Lithium overdose can be associated with cardiac toxicity, especially in those with underlying heart disease. Toxic levels of serum lithium are associated with cardiotoxic effects ranging from simple ECG disorders to dysrhythmias, cardiomyopathy and even acute myocardial infarction (AMI). This report describes a patient with AMI accompanied by high blood levels of lithium. Case Presentation: A 62-year-old woman was admitted to the emergency department due to weakness and acute chest pain. Her ECG revealed ST elevation in leads DI, aVL and V5-6, with a ventricular rate of 80 bpm. Blood chemistry and complete blood count were within normal limits. The patient's blood lithium level was measured as 2.3 mmol/L (N: 0.5 -0.8 mmol/L), and her troponin I level was 0.892 ng/mL (N: 0 -0.01 ng/mL). Coronary angiography produced normal findings, concurrent with the resolution of electrocardiographic abnormalities following elimination of lithium. The clinical course in the intensive care unit was uneventful and the patient was discharged on the seventh day. Conclusions: Lithium intoxication should be considered in the differential diagnosis, especially in elderly patients on lithium therapy who are admitted to the emergency department with chest pain.
Introduction
Lithium is an alkaline compound which was introduced in early 1900s for psychiatric disorders and is currently used in the treatment of bipolar affective disorder and depression. However, acute overdoses can cause lifethreatening conditions. Intoxications are relatively common due to the drug's narrow therapeutic index. Its toxicity is characterized by neurological, gastrointestinal, renal, endocrine and cardiac problems (1) . Patients with lithium intoxication (LI) are classified as acute, acute-onchronic and chronic poisoning. Early symptoms of acute LI mostly involve gastrointestinal problems, such as nausea and vomiting, but chronic symptoms are generally neurological and include ataxia, tremor, speech impairment and altered level of consciousness. A review of the literature revealed several case reports in which both therapeutic and toxic levels of serum lithium were associated with cardiotoxic effects ranging from simple ECG disorders to cardiomyopathy, arrhythmias and even acute myocardial infarction (AMI) (2) . This report presents a patient admitted to the hospital with acute chest pain and ST segment elevation associated with lithium therapy.
Case Presentation
A 62-year-old woman was admitted to the emergency department suffering from weakness and acute chest pain during the preceding two hours. There were no records in the patient's history of any chronic diseases, including renal failure or hypo/hyperthyroidism. In fact, she had no remarkable medical history, except for being put on lithium 400 mg/day and duloxetine 20 mg/day, a week earlier, due to bipolar disorder. Physical examination disclosed tremor in both hands and bilateral nystagmus. The patient's arterial blood pressure was 90/60 mmHg, with a heart rate of 78 bpm, a respiratory rate of 22 bpm, and a transcutaneous SaO 2 of 97%. Surface electrocardiography revealed ST elevation in leads DI, aVL and V5-6, with a ventricular rate of 80 bpm ( Figure 1 ). Blood chemistry, including renal function tests and complete blood count were within normal limits. The patient's blood lithium level was measured as 2. formed within one hour of admission provided normal results ( Figure 2 ). This was concurrent with a resolution of electrocardiographic abnormalities accompanied by elimination of lithium, which suggested that the observed ECG changes were linked to LI. The patient's lithium level, measured on the seventh day, was found to be within normal limits (0.6 mmol/L). The clinical course in the intensive care unit was uneventful, with the patient being provided medical treatment and then discharged.
Discussion
Acute chest pain is among the most common complaints encountered in emergency settings. In such cases, thorough and systematic evaluation are of vital importance to ensure expedient life-saving interventions. Diagnosis is based on the combination of a patient's entire medical history, physical examination and laboratory investigations. After ruling out cardiac and life-threatening conditions, the medical history should be carefully evaluated and use of medications should not be overlooked.
This report describes a patient with acute chest pain whose ECG suggested AMI while being treated with lithium carbonate, resulting in a threefold serum level increase above normal range. Lithium-associated cardiotoxic effects can be seen even in therapeutic doses (3). Cardiac effects due to LI include prolonged QT interval, atrioventricular block, sinus arrest and ventricular dysrhythmias (4). Lithium causes toxicity through several mechanisms, including depletion of intracellular potassium and displacement of intracellular calcium. These effects have been reported to cause a decreasing depolarization rate and ECG changes resembling hypokalemia, due to the interchangeability of lithium with intracellular potassium (5) . Through these mechanisms, lithium triggers certain ECG changes, such as QT prolongation, T-wave abnormalities and ST changes that masquerade as AMI (6) . Even though there are numerous reports of such ECG changes in the literature, cases with ST elevation are rare. Kayrak and colleagues found ST segment elevation in inferior derivations as a result of lithium intoxication. As in our case, the myocardial wall motions and coronary angiography were found to be normal in echocardiography. The patients' ECG readings returned to normal after hemodialysis (7). The ST elevation was attributed to the cardiotoxic effect of lithium. We did not perform hemodialysis in our case. Since the patient had a normal coronary angiography and lacked myocardial wall motion irregularities, takotsubo cardiomyopathy was ruled out.
Cases of LI are classified in terms of severity as acute, acute-on-chronic and chronic poisoning. Linakis et al. pointed out that these kind of ECG disorders are encountered in chronic LI (8) , which contrasts with the present case in that lithium therapy had only lasted for one week. LI is reported more commonly in women than men, which is also the case in this paper. In addition, lithium is poorly tolerated by women and the elderly (9) . Risk factors predisposing individuals to toxicity include diminished renal excretion of lithium due to advanced age-related renal impairment and lithium retention, secondary to nonsteroidal anti-inflammatory drugs, thiazide diuretics and the syndrome of inappropriate secretion of antidiuretic hormone (SIADH) (10) . There was no underlying cause that would raise blood lithium levels in our patient.
The recommended therapies in acute LI include hemodialysis and whole bowel irrigation (10, 11) . The pri-
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mary route of lithium elimination is renal (via glomerular filtration). Between 70% and 80% is reabsorbed in the proximal tubule. Hydration treatment in LI can decrease lithium reabsorption from the proximal tubule and increases its excretion. During initial therapy, replacement of fluids up to twice as much as the body's normal requirement are to be given as normal saline (6) . Accordingly, the patient was first administered fluid intravenously in the emergency department. This treatment was followed by gradually lowered lithium levels, which returned to normal in a few days. Resolution of electrocardiographic abnormalities in accordance with elimination of lithium suggests that ECG changes are linked to LI. These findings can be misinterpreted as cardiac ischemia, and thus physicians staffed in primary care should be cautious on this issue.
Conclusion
LI should be considered in the differential diagnosis, especially in elderly patients on lithium therapy who present to the emergency department with chest pain.
